Colchicine derivative as a potential anti-glioma compound.
Colchicine, an anti-microtubule and antimitotic drug, is a common therapeutically agent for gout, which is thought to have potential anti-tumor effects. Owing to concerns of colchicines poisoning, the development of derivatives with low dose efficacy and less side effects is of obvious interest. In this study, we characterized the inhibitory effects of a colchicine derivative named AD1 on the cell proliferation of human malignant glioblastoma (MG) cell lines, U87MG and U373MG. We found that 50 % of U87MG and U373MG cells were reduced in the cultures after exposure to AD1 for 24 h at 10 and 50 nM, respectively. Moreover, α-tubulin immunostaining indicated that AD1 induced the disruption of the microtubule polymerization in glioma cells with apoptotic features including membrane budding/blebbing or fragmented nuclei. Increased levels of reactive oxygen species (ROS) were also detected in AD1-treated U87MG and U373MG cells compared to that observed in the control culture. Moreover, examination of microtubule-associated protein 1A/1B-light chain 3 (LC3I)/LC3II conversion and acridine orange staining for autophagic vesicles, combined with flow cytometry, showed that treatment with AD1 induced the autophagic pathway in U87MG and U373MG cells. Furthermore, we found that the intermittent intravenous administration of AD1 suppressed glioma growth in rat brain receiving intracerebral injection with rat C6 glioma cells. Taken together, our findings reveal that treatment with AD1 at nanomolar scales can reduce glioma cell viability effectively, with the occurrence of a rise in ROS and cellular autophagy. In conjunction with the observations from in vivo study, the colchicine derivative AD1 has chemotherapeutic potential to suppress glioma progression.